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MNarragansett Bay Fied-Bite Winter Sualily Bonitoring Metwork Locations

Metwork Pariners

Aotber Foaed Dogk S8le ¢ (ther HEBRERR i g0 0

F Bistoring Bite

B Baother Buoy Sie

No NBFSMN stations were previously
located in the eastern portion of Mount
Hope Bay and the Taunton River, MA

- 2016: two MassDEP water quality
monitoring buoys expand URI and
RIDEM’s NBFSMN

MassDEP buoys were deployed again in
2017 and will be deployed in 2018

= The buoys address data gaps in the MA
waters of Narragansett Bay and its sub-
embayment Mount Hope Bay
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MA Surface Water
Quality Standards

(SWQS)

Two class

deSignatiOns fOr
MHB: SA and SB

Taunton Buoy

e

i BA (6 mg/L)

4] 0.5 1 . A
i i ] i ! i z z |
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Additional
measurements:
Nitrate-nitrogen,
temperature, pH,
specific conductivity,
salinity, chlorophyil,
and blue-green algae

ED_002331_00007469-00004



» Submersible Ultraviolet Nitrate Analyzer (SUNA) + YS| EXO2: multi-parameter sonde
+ Measures nitrate-nitrogen concentrations only » Measures all other parameters
» Hourly measurements at 1m depth « Every 15 minutes at two depths (1m and 5m)
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Anchor System

Water Surface
SUNA {1 m) Y58 (1 m)
Counterweight
0.5 m
Bottom

Solar Panels/Telemetry Eguipment

Anchor System

Sub-surface -
Float .
¥$1{5 m)
Anchor
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Dissolved Oxygen (mg/L.)

Cole Buoy — 2017 Dissolved Oxygen Data (mg/L.)

15 -~ D.0. (Surface Sonde) - [D.0O. (Bottom Sonde) 3O, Criteria for MA SWQS Class SA (6 mg/l)
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Jun~1 Jul-1 Aug—-1 Sep—1 Oct~1 Nov—1

These data are currently being validated by MassDEP, Division of Watershed Management, and are considered DRAFT.

Temperature (°C)

Cole Buoy - 2017 Temperature Data (°C)

Temp (Surface Sonde) — Temp (Bottom Sonde)
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Dissolved Oxygen (mg/L.)

Temperature (°C)

Cole Buoy — 2017 Dissolved Oxygen Data (mg/L.)

. sﬁé;i iz;ﬁ

-

~—e 3.0, {(Surface Sonde) - D.O. (Bottom Sonde) 3O, Criteria for MA SWQS Class SA (6 mg/l)
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Cole Buoy - 2017 Temperature Data {°C}

-1

These data are
currently being
validated by
MassDEP, Division of
Watershed
Management, and are
considered DRAFT.
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----------------------------- Temp (Surface Sonde) = Temp (Bottom Sonde)

Jun-1 Jul-1 Aug-1 Sep-1 Oct~1
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Dissolved Oxygen (mg/L.)

Taunton Buoy — 2017 Dissolved Oxygen Data (mg/L)

15 4~ D.O. {Surface Sonde) ~ D.O. (Bottom Sonde) 3O, Criteria for MA SWQS Class SB (5 mg/L)

10 -

Jun—1 Jul-1 Aug—1 Sep—1 Oct~1 Nov—1

These data are currently being validated by MassDEP, Division of Watershed Management, and are considered DRAFT.

Temperature (°C)

Taunton Buoy = 2017 Temperature Data (°C)

---------------------------- Temp (Surface Sonde) - Temp (Bottom Sonde)
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Dissolved Oxygen (mg/L.)

Temperature (°C)

Taunton Buoy — 2017 Dissolved Oxygen Data (mg/L)

i~ D.0. {Surface Sonde) - D.0. (Bottom Sonde) 3O, Criteria for MA SWQS Class SB (5 mg/L)

Jun—1 Julit Aug—" Sep—1 Ooin 1 Nov—1

These data are
currently being
validated by
MassDEP, Division of
Watershed
Taunton Buoy ~ 2017 Temperature Data {°C) Management, and are
considered DRAFT.

O T X
R R =R
{ i i {

---------------------------- Temp i Surface Sonde) - Temp (Bottom Sonde)
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Source: learn.cli.org

- Buoys measure D.O. concentrations

every 15 minutes

- There are four D.O. concentration

measurements each hour, but only
the first measurement (:00 min) is
evaluated

- If the D.O. concentration for the first

measurement falls below a threshold,
the entire hour is considered to be
below the threshold

- The number of hours per day below

each D.O. threshold were calculated
for each buoy
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Source: learn.cli.org

6.0 mg/L.
5.0 mg/L.

4.8 mg/L.

3.0 mg/L

2.9 mg/L

2.3 mg/L

1.4 mg/L.

MA SWQS criterion for Class SA
MA SWQS criterion for Class SB

EPA (2000) chronic criterion to protect growth
effects; Rhode Island adopted this
instantaneous value with exceptions

Literature value used to describe hypoxia

Rl's threshold (>24 hrs from May 1% — Oct 1%
to protect larval life stage below the
pycnocline

EPA (2000) acute criterion to protect
adult/juveniles from 24 hr exposure to low
D.O.

Rl's threshold (=1 hr and more than twice
from May 1t — Oct 1%t)
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Cole Buoy ~ Hourly Durations Below D.O. Thresholds (Surface Sonde)

B3
fo

These data are currently being
validated by MassDEP, Division of
Watershed Management, and are
considered DRAFT.

P
3

D.O. {mg/L)

3

Number of Hours per Day
ro
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Cole Buoy — Hourly Durations Below D.O. Thresholds (Bottom Sonde)
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Jun Jul Aug Sep Oct Nov
Date (2017)
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Taunton Buoy - Hourly Durations Below D.O. Thresholds (Surface Sonde)

B3
fo

These data are currently being
validated by MassDEP, Division of
Watershed Management, and are
considered DRAFT.

P
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Taunton Buoy — Hourly Durations Below D.O. Thresholds (Bottom Sonde)
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Date (2017)

ED_002331_00007469-00014



Taunton Buoy -~ Chlorophyll (ug/L) vs. Hourly Durations Below D.O. Thresholds (Bottom Sonde)

These data are currently being
validated by MassDEP, Division of
Watershed Management, and are

considered DRAFT.

-
Sneina,
L
3 .
- Chl {ugil)
.S:Z ......... Surface
Rl =15 111
9 atiom
L
Lo
O
D.O. (mg/L)

Number of Hours per Day

Jun Jul Aug Sep ot Moy
Date (2017)
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Mount Hope Bay
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# Rl Buoy

MA BWQS Class

0.35 0.7 Miles
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D.0. (mgil.)

MA data are
currently being
validated by
MassDEP,
Division of
Watershed
Management,
and are
considered
DRAFT.

wh B3 D3

Number of Hours per Day

D.O. (mglL)

RI DRAFT data |
through mid-
Oct, 2017
Juny Ju A Sep et Nov
Date (2017)
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Number of Hours per Day

Cole, Taunton, and Rl MHB Buoys -~ Hourly Durations Below D.O. Thresholds (Bottom Sondes)

wh B3 D3
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wh B3R
m D s

12-

o b O by O3

D.0. (mgil.)

MA data are
currently being
validated by
MassDEP,
Division of
Watershed
Management,
and are
considered

D.O. (mglL)

| RI DRAFT data |
through mid- |

Ju A Sep et Nov
Date (2017)
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Cole, Taunton, and RI MHB Buoys - July Hourly Durations Below D.O. Thresholds (Bottom Sondes)
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- MassDEP buoys address data gaps in Mount Hope Bay

- D.0O. Is among a suite of simultaneous measurements

- Surface and bottom D.O. measurements exhibit temporal variability
- D.O. variability patterns are similar for MHB buoys (MA and RI)

- Water temperature and algal blooms influence D.O. variability

- D.O. measurements exceed (fall below) MA criteria
- D.0. data also exceed other thresholds, including RI criteria
- Summer months can exhibit sustained periods below thresholds

- Buoy data informs both MassDEP’s D.O. criteria review
and the development of a regional monitoring strategy
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Richard O. Carey, Ph.D.

Massachusetis Department of Environimental Protection
Bureau of Water Besources, Division of Watershed Management
Watershed Planning Frogram
Worcester, Ma

richard.carey@state. ma.us
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